The use of Monte Carlo treatment planning systems (TPS) in radiation therapy has increased the dosimetric accuracy of VMAT treatment sequences. However, this accuracy is compromised by not including the treatment couch into the treatment planning process. Therefore, the impact of the treatment couch on radiation delivery 
| INTRODUCTION
Patient positioning for radiotherapy is one of the most important components of the entire planning and treatment process. Carbon fiber couches are often used in external beam radiotherapy as a means of providing patient positioning. In addition to being strong, rigid, and light, 1 carbon fiber has also been described as radiotranslucent. 2, 3 Recent years the external photon beam radiotherapy delivery techniques and modalities have been undergone a rapid development, the method of radiation treatment has switched from the use of a single treatment beam to the utilization of multiple beams or rotation treatment. With the introduction of intensity modulated radiation therapy (IMRT) the number of fields used for patient treatment increases, the effect of treatment couches becomes more significant. [4] [5] [6] [7] [8] Especially as the advanced volumetric modulated arc therapy (VMAT) delivery systems become a main role of treatment ways, which places even greater demands on delivering accuracy.
The impact of Elekta iBEAM â evo Couchtop on radiation delivery has been explored by several research groups focusing on several different commercials treatment planning systems with different calculated algorithms. [9] [10] [11] [12] And they reported that the pencil beam and convolution algorithms failed to accurately calculate couch attenuation at all gantry angles.
Monaco treatment planning system (TPS) employs Monte-Carlo calculation algorithm, Shortt et al. 13 demonstrated its high accuracy against measurements in heterogeneous geometries and which is currently routinely used as a "gold standard" against to compare analyti- (2), and taking the measurements dose as the reference dose.
where D cal. is the calculated dose in the Monaco TPS and 3 ). These measurements might be useful as supplements to those using oblique beams for TPS dose verification. 15 
| RESULTS

3.A | Monaco vs ionization chamber
The evaluation of beam intersection with couch components using the edge of the beam field light showed good agreement between the TPS and setup at the treatment unit. The field edge intersected a couch component within AE1°of the predicted gantry position.
These measurements and simulations were all taken across half of the treatment couch; therefore any graphs only represent the attenuation spectrum from the lengthwise central axis of the couch to one side of the couch surface. However, due to the symmetry present in all the couches studied in this investigation the attenuation spectrum produced here should be representative of the spectrum for each side of the couch. in situ imaging quality and minimizing artifacts, the dose influence almost can be neglected to the patient. 19 However, it should be noted that reported attenuation values are as per the manufacturer and the method of measurement is not specified. The attenuations we measured for the iBEAM â evo Extension 415 are higher (see Although the model A is better than model B, the ranges of observed PD were comparable for both couch Model A and Model B. Comments: The bolded gantry angles (142.2°, 122.8°, 113.2°) were the field isocenter exactly penetrate the couch edge, which were used to validating the couch position in the Monaco TPS, and the calculated absolute average percentage deviation value not include these value; the meaning of signal '-', indicate no measured at that angle.
3.B | Couchtop attenuation
| CONCLUSION S
ZHANG ET AL.
| 15
